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PROBLEM TO BE SOLVED: To provide an information 
recording medium having two recording layers and good 
recording and erasing performances, a method for 
manufacturing the same as well as a method for 
recording and reproducing the same. 
SOLUTION: The information recording medium 
comprises a first information layer 1 1 and a second 
information layer 20. The first layer 1 1 has a first record 
layer 4 for bringing about a reversible phase change 
between a crystal phase and an amorphous phase by 
emitting a laser beam or applying an electrical energy. 
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bringing about a reversible phase change between a 
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layer 4 is made of a first material, and a second layer 1 4 
is made of a second material, and the first material is 
different from the second material. 
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I a l^^W<j\^:^mt alt. mt^m2<DU»m^f$ 

mUi'^mmy</\^:^<Dmm l a 2*$i;U?/</U;:^jil t a 2 
kit^s I c< I a 2< I a *5j:Dftal^t 
c^ftitt a 2^ t c(?5BI#^ffifc1-- <!:5^1#tSi:-r 
^0 v:io||2co|2^||^:^ife(cj:ixf^, S^WISSiE®^ 
li«^t^:*5^/^"C. »2(DEaji. t^ttt-t 

[00431 

[00441 (mmmm i ) n^ji^te i x-fi, 

[0 0 4 51 mi^^mLx. mmmmmt^2 2\t. ^ 
mi^ms 2 lb. ^^^m 2 1 ^^txx 0 {^ies^h 
itmi(^^mmi i^^nm2<r>^mm2ob^m^ 
5p mi(D'^nmi u^. ^2t3D^fgi^2oj:fr)t>i^- 

[00461 « 1 (^1t«S 1 1 tt, U-if if^-ix 2 3 O 
318 2. ^lcoTfillSf®]i3, ^icDEII^/i4, Mio 

[0 0 4 71 ^2C0tSai2 Of*. f b*-i^2 3C0 
A*tffi035^felBt:iiBS*tvfc||2coTmsfSl 2. »2 
fiOTffiO^®® 13.^2 (D^mm 14.^2 <7)±jflU5^® 
Si 5. ^2(0±M^mmi 6, S2C0J11®H1 7, ® 
20SMS18. :feJ:t;5||2<OSSl 9«rfl|^5o * 

Ji J; 0 t u-if t*-i^ 2 3 (DA^mxh^ r ^E* 
±«| ttiBSS JClM LT if fcf- A 2 3 (DAI*ffi!l 

[0 0 4 81 !/-iftf-A2 3{i, miOS^liPll^^b 

Alt-fSo SS2(;)jt«®2 0}t. ^i(Dft«Si lis J: 



(8) «fM 2002-144736 

tJ«*^^M«S2 1 *3iaLfcu-i^'t^-A2 3t;:<J:oT 

[0 0 4 91 i^icoa^l j3it/^2C0S«l 9Ji, @ 
P>^-CP3ffil^oSSx*)^>. mi<75SSl4b*J:i;M2oS 

{W{S:SS2ji(c:«j!gsra*Lyt<o^>, :L(Dmm^mt^ 

10 (0 0 5 01 ^i(DmwLi^xv^m2(Dsmi9<D\Hm 
(^t^^mm2 im) (o^mat. !i^>m\cjs^cx. 

fc^:;tffl Owm'-SOOMm (»*U<«., 5 
0 ^ m-^ 15 0m m^fc[± 5 5 0m m-- 6 5 0 m m) <Z> 
20 ftfflrtTfe^o »2(7)S«l gOjp^Ji, fc^X.(^4 0 
0 Mm'--l 3 0 0 Mm «?*L<fi, SSOMm^-eS 
0 Mm^fcfil 0 5 0 MHi'-l 1 5 0 Mm) (Df&mi^'C 

[0 0 5 11 ^H^Sffil*3J:T/Sg2<7)S«l 9t?5j^;fe' 

lE^jg*^tCOV>T. -m^m2\Z.7ski', H 2 <7>tt«lSik 
^^1^2 2 a r^i. ^ 1 (D^nm 1 1 a 355|| 1 1 a 

iSr-S-i^, IR 2 O Wajg 2 0 a dS« 2 1 9 a ^-g- 
ti'o mifOS^l a^^J:U?^2(7)Sffil 9 a{C\t. it 

3(? {rj^/u-:/) ibtm^^tix}^^^, {nnmmmt^2 2 
s^i b(7)Sl55^^cla®bT^J:v^u mi b(^ra<o65^> 

t^^-^ 2 3 <^AItia!l;?)>e)^v>j^(r)«®xfeJ5o 

[0 0 5 21 mi<^Tiii»aJi2. m.lcO±ffiJ{feg|Ji 
6 , IB 2 <^TffiiJ»a]i 1 2 *5 J: tj?M 2 <D±immM i a 

40 mk^wm.\.x^mm<r>%mL^m^^^^mt.^ 

iOx (x(^. 0. 5~2. 5) . AI2O3, Ti02. 
Ta205, Zr02, ZnO, t fcHT e -QJ^t 
^b^fe*fflV^S::^;5S-C#5o */c. S i -N, Al- 
N, Ti-N, Ta-N, Z r -N, ^fcltGe-N/jJ 

50 ^Xt. ZnSirS iOa^coig-g-ifeXfeSZnS-S 
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i Ozft. (*a®0*tlis^i: UT^IC^lxTV^So Z n S 
t o 0 5 3 1 » 1 coTW^Sl 2^3 J:tJ?» 1 (0±,m¥km 

K^m 1 (^(sai 1 1 ommmt^±^ < , ao^ i oib 

10 0 5 41 «2<0T{BfJ»»Sl 2*5J:t/B2CO±m 

I 0 0 5 5 1 Mi^^m^m 1 0 tts Hi c^WSJi 1 1(D 

oT. ^l<D|B^ji4;6?^^ti-efc^#^(Dmico1t^ 
Ml lom^^Tc (%) Hlco|saJi4d5^fBS 
ffi-efeSS^O^lOitaJil ic^SiS^Ta (%) 

ill o^m^^^n^mmi^2 2-ctt.' Sii^pssi 
o:^5Mv^»^^cit-<T. i<??sffl*dS2 

ISCf*:2 2-Ctt. 4 0^ (Tc+Ta) /2 (J:^)»^L 
<fi. 45^ (Tc+Ta) / 2) Vh^Ztfim^L 

(mmmm2(o^mmm»2 6\c$s\i^xh}^m^h 
loos 61 ®i<^Tffiii#BS3. mi(o±m^mm 

5.^2 OTftWSS 1 3 *3 J;t;H 2 (D_b{lW®® 1 5 

^ttm. M 1 (OTm^mm 2tmi (ommm 4 1 

2 (oTM^^m 1 2 2 (Dtmm 1 4 1 or^i, 
m 2 (o±m^ms 1 e ^ is 2 <o^mm 1 4 ^ (T^paTfes 

6?<0^®Stt. fzt ?iitS i -N, A 1 -N, T i - 
N, Ta-N, Zr-N, G e -N/j^ if0^^bt>. 

1 nm-'10nm(^ttfflrtTfc5rt;&sa^L<. 2n 
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I0 0 5 7J ||10#®]i7. ||l(D§±^®|i9ioJ: 

tj^i[2<D#®si 7ii, ^nm. ^i<D±immm& 

t^l (r>mm 8 (7)B. 2ia^Wfi« 1 0 1 m 1 eoK 

W®8t(?5ra. 4b^J:t>*m2(0±{fj<^illl 6^B2C0R 

10T(RfW®l3, H 1 O J:{RIJ#®1 5 . m2<DTm^ 
10 ®Sl 3*5^a^^2 0_L{RiJ#®® 1 5tcov^TlftB^L/i: 

2 n 5 n m<ommf^Xh^Z tt>^^»1^ LV\ 
[00581 ^1 OlEgk® 4 Ji, U'-f Vf- AOfia^tC 

titm-hfj:^. ^i(Dmmm4\i. itt^\tGets 

0|B^S4{*, *lfiK*GeaSbbTe3+a-CS$n5tt 

afi, o<a^i 0(Ogi«i^^iti-::<b;jiSif^t<. 1 

^a^9OM«^«fc-rwt;05.t0»tLV>o w 

<Dtt5^ii. b < 1 . 5 <r>m^\m. f^^mmmc^'^ 
xh^4^^Bn^<o^^mcxn^o 4<b(o:^'& 

"tofzi^. bti, 1. 5<bS4oga^^fafc-rc 

i:dW*L<. 1. 5^b<3coM«*8Sfct-ri:3JSJ: 

[0 0 5 91 mi<on»m4\t. (Ge- 

M2) aSbbTe3*8 ilttiL^ M2f±. Sn4b^J:th'P 
b^^b^«^tb'5^i?^Ji< i:t> lo<737C^) r*^$n5*JJ|sf 
t??gfigLTt><tV\ G e t5t:lffM2 

^f+TM 0 0 • a/ (3 + 2 a+b) Ws^Votin^^tl 

a S bbT ez^^xm^tl^U^OG e 0-a5^5t:*M2 

^0 ^mm4fim}txm\^^^'^xh+^^j:m^m:^mb^ 

LV\ w(^*t3N-^fflV>^,^-g't)> 0<a<10 (J: OS? 
^U<J±, l^a^9) , J.01. 5^b^4 (<tl9# 

*L<(i. 1, 5^b^3) xh^^ttm'^L\^\ 

10 0 6 01 ^fc. mi(DtmS4\t. (Gea 
SbbTe3*a) ioo-cM3c (ifcfcL. M3tt. Si, T 
i ^ V, C r. Mn. Fe. Co, Ni, Cu, Se, 
Zr. Nb. Mo. Ru, Rh, Pd. Ag, In, S 
n. Ta.W, Os. Ir.Pt.Au, jb^itJ^B i 

50 hmiffti^<}^fj:< thiooytm) x^^Mnnxm 
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3ia;&5^+5J'i:J^j:5ircii). 0 < c ^ 2 0-e*>5C: 
*L<. 2^c<l 0-C*)5rt3jsj:(5fiF*Lv^ * 
/t. 0<aglO (J;t9»^L<li. l^a^9) , £ 
Ol. 5^b^4 (J:»J»*L<tt, 1. 5^b^3) 

10 06 1) |S20|B<IUil 4li. U-iffc'-ACOBRit 

4 0«•3|s^il±S/^§«■J|6^-cJ|gri5$i^S, m2(DlB®)8i 
4t;3:. »10iS^]i4(7)«i^a;9tia;S:&SfiVNttm^P, 

lO 0 6 2 J M2(50|a«iyil 4«, Ag, In, Ge> 

Sn, Se. Bi. A\x1^^XfUni)^hm'tkl^'pfi:< 
thl oOtc^M 1 ^ S b t T e tii^hfSih^PcX^^lSL 
-C#5o :ir«s:W{-ti. (SbiTeioo-x) lOO-y 

MlyT?«$tt$«5iSf-e?l^*-C|?5, ClOWJH-rt. Sb 
70 T e 30*fa*lfiS;iaf^c7> S b ~T e ^^\ZymU 1 SrAl 

5 0gxS9 5, *3j:05o<y^2 0Sr»fci"a'&tC : 
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w(0ttH(^ifflja<D«»«:fflV^rm2OESSi 4Sr 

\/ ^IS 2 <7)til «® 2 0 P> tb-5o 
[0063] 65^x OS'&tClli, 3Saftiifl[;55W(Cii 

07C^MlSr^;ro1-5r i;fiSiEf^ tV\ yj±. l^y^ 
1 0"e«>5wi:;a5J:!9»tH.^ y ^ 1 0 (D^-g^tCfl, 

[00641 wC-e. (G eo.74Sno.26) flSbaTe 
}\s *5j;tj? (Sbo.7Teo.3) 9sGe8> (Sbo.7Te 

0.3) 9oAg5 1 n^iDmmm. m^^^. ^^xxiuj^^ 

ia;gf±. :^ll^2EfKil:S!i^ife (different 
ial scanning calorimeter: 

[0065] 

imi] 









[•C3 




n. 


An 


K 




Ak 


(Goo 74Sno.2,)8Sb2Te,i 


2.0 


3.5 


-1.5 


3.0 


2.3 


0.7 


600 


(Sbo.7Teo.3)„Ge5 


1.8 


3.5 


-1.7 


3.3 


2.6 


0.7 


560 


(Sbo.7Teo.3)9oAg5ln5 


1.7 


3.3 


-1.6 


3.3 


2.7 


0.6 


540 



[0 0 6 61 ^l^C4^V^r. noit. f->'7'/V-OH;5Sjg 
;65^a;atB"efc6^'g^O|gJf^^:^fo An ft. An = 

Akft. Ak = ko-'ka-e^^n> Ji;55^H^^T'fe^^ 

[0 0 6 7] ^1 {zm-t^ 0 f->:/^^Ol;d53eSffi 
T*fcoT^^S®tiT*feo-C tj. (G eo. 74 S no. 26) 
8 S b2Ten(7)r^^^^}-i. (Sbo.7Teo.3) ssGe 
5:j%SJ:tf (Sbo.7Teo.3) 90Ag5 I nhO^m^WISi^ 

^ifi^cO S b - T e -g-^tCTC^M 1 S:J!)Dx./cjfl*Tfc6 
{Sbo.7Teo.3) osGes, i3J:tJ5 (Sbo.7T 
eo.3) ooAgBlnsHs Ge-Sb-Te Zyf^B-lSL 
OGeSrSn-eajfeL^t (G eo. 74 S no. 26) BSb2T 50 



[006 81 ^.^(o^^f)^ ^ , m 1 (Dmmm 4 co w^^tc 

tt^ ?BS«»365/^$v^fc^e>{cai8*^:fe# < T# §G e 
- S b - T e 3 5cmm^*fc«^tL^-<-;^ t-T'Sm* 
^m\i^^^t:^m^L\f\ ^fc^ «20|B»1140«- 

m^^tLnf)^±t\^'rcyi>RMmmt^i^^<xt^ (s 

b-Te) -Mim^$:ffiV>:5ri:;6Sj(j^tV\ mi 
(D^mm 4 2 1 4 t)-^ir i: 

LTJ;3:. Ge6Sb2Te9/ (Sbo,7Te 

0.3) 96Ge5, Ge8Sb2Ten/ (Sbo.7Teo.3) 
95Ge5, GeaSbaTen/ (Sbo.7Teo.3) 9oA 
g6 I n6*^;5J3p»f fettS, 

loo 6 9] fSKDt^mM^omt^t. ^I^IW^SI 

mi^'^m^^i^-^^m^m 2 o^nm 2 0 iciij^^-^^ 

fcJ?). 9 nmjgilT'CfeS::i:*S»*L<, 5nm-7n 
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[0 0 7 01 i[2<7)8ESSl 4(0B[$I1. »20iS«® 

2 0<Ofd.f^^m^m<i-btci!b. 6 nm-l 5 nm(Oj£ 

\snm2Q(D^^^<Di&,Tt^m.ir^t. m2<Dmm 

Ml4<r>m^\t, 8 nm^l 2 nmCOSiiaf^T fe-Sr ^ 
[0 0 7 1] ^l<0Rltl8:}b^i:0'^2OSJtll 8 

its Mi<^lESS4*fcii||2(7:)E»gi 4icPiiitx^ti ;o 

tz. :itih(D^itim\-±. mi<oB^m4±rzim2(oB 
10 0 7 21 mi(ORkim8^^um2(DRkimi so 

tt3H-lU4. fci:;tf^Al, Au, Ag. Cuir^^o^fR 

6*J(Cfi, Al-Cr, Al-Ti, Au-Pd, Au- 
Cr, Ag-Pd, Ag-Pd-Cu. Ag~Pd-T 
i, Ag-Ru-Au, ^fcliCu-S i ^l^o^ci-g^^ 

[0 0 7 31 ^XtO^mmi lOSii^T c*5j:0JT a i(; 

5nm--l 5nmOt5llrt'T?fe^>r^/i5$?*L<. 8n 
m-1 2nmO«iHrtX'fe^ri:;JSJ:'9»^LV\ Ml 

:a5^-h5> t ^.^ 0 . E.OM 1 cDlf 1 1 (o^^mm%.T 

-r^c titl. MlO^ltSS/SU 5 nm<t '9Jfl/>:^^lC 

It. mi<omWimi logi^^A^;^^^^^/^^. 

ll2coffif«Ji2 0l*> iSV^Sia*«ri6:vS^ t/^V\ -!:co 
/Jife, '||2<Dg:ltS 1 SOU^ft. SOnm-lSOn 
mOjlSfflf^'Cfe^r. i:^S^^U<s 7 0nm'-9 0nm 40 
o«Sffll^T?te5>rt;d5J:9»*H/\ m20SMli8 

^20Kg^Sl4:6S*aK^bLlc<</.t6o * 

^(omitmrnrnt^i^t < * !9 2 mmm 200 
[ 0 0 7 4 J ^^^^sti 2i\t. mi (D^nm 1 1 0:7 

;t-:fy:^fSLmtm2(O^nm2 0(Dy:t-:^:^tSL&t^ 
raiJ-rSfcfelcKlt^^ix^o 3t^5^B6®2 icottJiEI'^L 



«fIH 2002-144736 

ftNAi u-if lf'-A2 3<oi$fiXtcJ:oTftS^ti5 

^OS*^a^itXllcD»^O8 0%^{K^£Lyba^. AZ 
l±AZ = A/ {2 (NA) 2} r*iSffl-e^5o A. ==4 0 
Onm. NA=0. 6<0t#, AZ = 0. 5 5 6/ima: 

/^i^. ±0. ^ u^xTim^^mimm^hfi.^, ^<DtL 

It. :i<r>m^itat. *^iJ^PSS2 loe^tti. 2/im 
oifaM2 0^(OffloiiEPiii, Mmuy:^^m^^xu- 

^}:f-M.2 3^m%'^m^mmi^\^h^ztii^'Si,^x'h 

5o tyc::dSoT. 3fe^5^8iJi 2 1 Ojp $ i ^ i coStg i 
KDH^ft, 1. 2 Mm— 5 0 ^mOtSSfflrtTfeS^li 

[0 0 7 5] mmmm i otg^is^js^c 2 2 \ts mmm 
[0 0 7 6] {m;i&miSi2) mmmm2'v\ts :^mm<o 

mmi^26X\t. U--1fli'-A2 3C0RaSttCj:oTf£» 
[0 0 7 7] [l3^#fi^L-T:. iS^l5®g^flc2 3fe 

2 1 1 . Tfe^^Bie 2 1 ^fei^tf <t 5 tcgaa^n 

itm 1 OW «S 2 5 43 J:0«« 2 ofi|«ji 2 0 i: «r<i^ 
(0 0 7 81 miOtf^2 5lt. lx-1ft^-A2 30 

Alt{SS^'e>Mi(ciBB$}i:/tmi<0S;Kl. mmfS2 4. 

m 1 oTiiiiJ^Biji 2.^1 (DTm^mm 3. mi (db^ 
14. »io±iK}i#®ji5, mi<o±m^mme. mi 

[0 0 7 9] ^2Oif^l2 0ft. W-iff-A2 3(7) 

Ak^mt^hm\zw^m^tircm2(DTm^mmi 2. ^2 

OTffl#!iJil 3. M2cOia«Sl4. m20±tt!lff® 

115, M2(^±«ij«ssi 6. m2(D^mmi 7. 11 

2 oSttJi 1 8 . *3<i:t;»2 0^i 9&^x.5o 

[00 8 0] ^:xTomMmwi4xmmir:b ^ 5 tc, i«a 

fai^atf*:2 6^fij3i-rSS'^lC|l, ^-f. M2(0S«1 
9 ±Km 2 (ORm 18-^2 <OT«!H^aJi 1 2 . 

^Ks 2 1 . mmmwmm 1 0 -is 1 orma® 2 
v^om^xm^mmir^o ^lt. -t-o^, sp>^h2 

4 ^rfflVNTB 1 ormSl 2 i: ^ 1 os« It^^^ 

swi2 4Sr?i5^-y:i"(e:, mm^mmvxmit^ 

^^zt\zXoxmi(r>m^i^»y^LXh^^\ 

[0 0 8 1] ^^5^ffil2 l*5.tt;^3ea®2 4 0«JiStt 
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2 1 ii^^ummm 2 4 oj|c$ ti, ^liji^ii i x*w^ 

tfca*Ji<ti9, ^iX^tl. 1. 2mn~5 0^m<?D« 
[0 0 8 21 ^^5>«IS2 ICO^SCOp^^lCOita® 

82 5*3j:U5*^^5^«W2 lS:aiSLfcU'-1ftr-A2 
3 J: o T|5i^S*;65tTt?tv:5o 
[0 0 8 31 t^^. SltOSffil, |gl(DTffiil«l$S 
2. »l(7>T«l»ffi®3, mi<owm^. ^l<r>±M 

<osi*s 8 , M 1 os:±#® a 9 . mmwmm i o . 

m2<75T«!I«a)il 2. ^20T«*®®13, m2<0 
12^® 14,^2 CD±{i!#®a 15,^2 0±mail 
1 6. ^2(Dnmmi 7. ^20SM®1 8, :*3J:T^^ 

[0 0 8 41 inummz) mmmzxyt. 
[00851 %mmm(omwfm\t. ^\(Dmmmi 
*-f. i^-ifi^-Aa 3$r^<yhie)(?5|gf^i«^?^^Lfc 

m^mztx.\tO. 1mm) ^fflSi- 
S«l±JC||l(7)Tffi!]iS?:illi2^fifeM-fS„ 

5o ^l(75TiR'J»SiS2Jt. Ar;tf:^^El{;;«f;^i:<^ia 
[0 0 8 6] ^v^r. ^i(7)Tmsl®2±tcmicoT 

flJ#®®3SrfiK^-r5. ^l(7)T{ill^®Ji3{t, Ar;if 

y > i/i- S C t ^ o T t 6 o 

[0 0 8 71 jBSv^•C, SlOT«J#ffil3±tC»l(0E 
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®S4Sr^t5o Slco|2»«4(t. -^(T^afigtcjSi: 
X, Ge-Sb-Te'&^;6^b!fcS©|t. Ge-Sb- 
Te -M2^^7!i>ib?iSm*^ ^ybflGe-S b~Te 

1 (T^IE®:! 4ti. Gei:SbtTe^ 4:^tP©*t^fflV^ 

[0 0 8 81 v^(;>|gtffla;!tf;^ 

S4ft, Ge, Sb. Te. M2. tti\tM3<D^A(0 
i^Ui:WiW:(DnMim^'Xmmc:^y<y^ V Vi/f-Sr 

t\c^^xm^-t^:-thxt^o »i<olESiUi 

4\t, Ge, Sb> Tcs M2. ^^^ifiM 3 O 5 '^V^i* 

^^omu^m\f^xmm\:i:^y<y^^j>^'t^zt 

{zX^xM^i-^zttx^^, rtufe(Da^T-fc. A 
20 T:ff:^^m%^s KTjf::^^m^^. AT:tf:^tKJt:^ 

(Dmi^:ff:^9m^^X:!^y<^y^})>^'t^:it\C^^X 

[0 0 8 91 Hi 0|Be^®40^ISU-b(t, 0. In 
m/|3>'-3nm/'»<7>«fiiart"efc^»ri:d?»*LV\ H 

30 ;S<^j:«5. S^ffl^^<0;(/;^3^5^^^J^±(;l tariff 

«J«»pp1trS<-t?*6;5S, «a«ii©J|:*^jE«i(e:M»f 

^:Ltiim\^<^j:^. Lfc}i5or, ?|i(OisfiUi4<7:)^ 

fiil^'-htt. 0. Inm/^-^Snm/fJ^CDVm^Xh 
[ 0 0 9 0 1 |g 1 OIES^S 4 ±{cm 1 OiiRlj^ 

ffiiis^^KtSo mio±(Mjf.®s5{^. mi(OTm 

m^xzhhco^^m^m^i-^m^hh^L. mjs.t^ 

[0 0 9 1] ^v>T. mx(o±m^^m5±\zmio± 
is!i»as6^fiiciKf 5o H 1 <^±fflii»a® 6 Hi(D 

\zo\^xmmxh^) o 

50 [0 0 9 21 jKV^X. HlO±fti]«ail6±tC, ^1(0 
-12- 
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^mm 7 1 n 1 <r>KiAm 8 1 ^m\z.ms:^^. ig i 

[0 0 9 31 gEv^r. igi coRi4li8±j;. 
9 irSia^i^sji 1 0 1 ^wsd^^-tSo 

PSH 1 0 tt. m 1 (OTm^mm 2 <i: IsHio:^&T?Ji^f« 

[0 0 9 41 Z.(O^0\^\^X. mK^IS^m 

10 0 9 51 XS (a) ofift®, ^fcfiMtrUr. ^2 
<^lSaJi2 0«r?l^fiei-S (XS (b) ) 0 :ir<*:65j;cit. 
^•f. ^2(^aSl9 1. 1mm) <Sr 

U m2(OS«i 9±tc»2<OK*rJil 8«r«K-r5a 
wcoirt. m2(DS;Kl 9^;l|grt«;&s?^^^^tt-Cl^5^ 

^^KtSo « 2coSttH 1 8 ti. A r :^»ffl$eCf 

[0 0 9 61 ^g!v^r> m2(DKl^m\ s±.\z,, m2<o^ 

©Ml 7, 1^2(Dl,m^mMl 6, :}3i;t;^^2(0±{Ril|?. 

10 0 9 71 SEV^r. ^20±tW®Bl 5±tCffi20 
1 4 $rfifeiIi~So ^ 2 OE^Ii 1 4 S b -T 

||2 0|ai^jil 4f:i. SbtTe^TU^Ml^Sr^tf© 
6'>?:c< iifcloo:^;^) :^ytfiKr:*f 

yt, ^2(7:)|5^lil 4(1. Sb, T e43<ttJ«M10#>«r 
Iil4f±, Sb, Te, *5J:tJ^Ml<?:)9*>V^•f^^;J:'C05c 

r 1^8*12:;^/'? 5/ ^ y y ^-r s r t j: oxji^^-f s r t 

t>-C#So rix^^iOS-g^Xt). Ar;«/;?i»ffl«1>. Kr 

1009 81 il2<D|SftJil4<0^1[^-h«. 0. 3 

n m/6>- 1 0 nm/1^<Dmm\HXh ^:it tm^^ t 

V\ 1 X^PJ J; 9 !-> ^ 2 Oia^S® 1 4 O 5( 
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v\ m2<nf5ail 4co;5fe)Bu- hfl, maicosA^^y 

ail 4 0)aK^— hJi:. 0, Snm/g?-! Onm/ 

[0 0 9 91 g!V^T. ^2C0|SS^® 1 4±|C, ^2(OT 
ffilj^ffiSl 3ioJ;tJ!S20T«l»Sllil 2^. rcomgfls 

[0 1 001 z<o x^\^\^xm 2 (D^nm 2 0 ^mf&x 
'S^^m\z^>cXs ^2<D^mmi 4<o±m^^^3i[:^-^^ 

\t u-'f tr-i. ^figW-f^ dirJc^oXff^^i: i!i>Xt 

[0 1 Oil s^ic. mi officii 1 itm2<Dmnm 
20 1 ^^^^mm 2 1 ltm o -g-^^-e^^o :ir#w 
\at. t-r. ^^^tim2i(ountti^f^^i»wm 

mm^mi^mm^m i o±i^ti\tm2<DTimmm 1 2 

±tc;^e>'3- h Lfz(Dib, lli<^1f«Si 1 ^®2<^ 
«aiB2 0i:€r*«*-fr6o ^oa. «10»«S11 

{ft075^^^^«l^flR#tt-C5t^5^ilM2 l^Sl^b^^^^»r 

ttcjzox. \n^fs.mmw2 2iimhti^o ^^ib\ 
[01021 mmrm 4 ) mmmm 4 -ct^, tsaiBS 

10 10 31 *lfeJ^ffi4<DSIit*}feT(j:. «20 

1«#®2 0^?i^|«-tS (Xm (b) ) o :i:«^6^t^:{t. ^ 

-f, m2C7)aSl9 1. 1mm) ^ffl 

[0 10 41 i!V^T. ^2(^S;K1 9±tC^2(?5KM]i 

O^W® 1 9^^M1-So ^LT, ^2(O^M118± 
IC. ^2(7)^®Jil 7, ^2(7)±mSllil 6. ^2(7) 
±il!l^®Jil5. m2(^|B^J114. m2C0T^j#®g 

1 3 , *5 io^m 2 oTm^mm 1 2 srmtc^Kt-So 
tib<o^m\i. mmmm3xmmLit:f7mxj&^x% 

[0 10 51 :i^^^\^LXfR2(D^nm2 0^:m^X 

l3]mxstrtTort<tv^o 

[0 10 61 g£V^X. S2(^iSaJi2 0t^»2OTffi!l» 

mm 1 2 ±ic3t^5>Btii 2 1 ^mf^-t^ (xs 
? (c) ) <, m^mm2i\t. mm^^mm-^tcnm^^ 



-13- 



25 

1 0 1 0 7 1 «^v^-c, ^^i^mm 2 1 ±\zm 1 ^itaa 

2 5SrJ^^-r5 (X® (a) ) o :irflcWi;:fi. ii*. 3t 

^5^R6® 2 1 ±ic, mmmmms 10,^1 <DWc±n® 

[0 10 81 ^P>gS2 4ie:i:-:>T^i(^)Tm 

1 ±^tc\-tm 1 ^TfilJ^Sli 2 ±tCX ^>=i^ h 20 

Liii<ohs ^Kom^i tmi(OTm^mm2kt:^m 

UXlSI5g^^{b$'^§::.ttcj:oX> 2 i ± 

l-iag$tb/si||i<DlW«g2 s^jgjsS-c^^o S 

\t^wr*h^o :i(o^o{zL.x. ^nmmm»2 6^m 
[0 10 9] mmmWiS) **»jB5"Cft. *«6?Bii 

10 1 1 0] *^B>^<D|Bftw^*«fetc:Mv>ttt5fa^s^ 

5 0 o-^c^^fife^^ 4 
#MLT. IB^S^ggSOfl. ffi^lS^SftrS 1 ^lU 

2 9 ^«;t53fc#-^y K3 0 *^flcL— !f 2 9;6^^ 
WM^i^5t^-i^*tr— i^2 3^^3t^6^4^u>'X2 8 

•rsft^Lfc^!^«gEs«^t:■c&^5. iBiofa«S4^f»2 

OfE@:li 1 4 ^1i;t^o ^^U>'X2 8il, iflf^ 
-A2 3^. ^l<^|B^®4^fcfl^2(OiaftSl 4± 40 

[0 1 1 1] »ifelU^X28iD^P»NA*l, 0. 5£Jl 
±1. 1£^T (J:»3i?^U<(i. 0. 6ei±l, Oj^JL 
T) Vhh:zt:d^tii'^L\^\ if if— A2 3(7)ifig 
fi. 3 5 0nm«±5 0 0nmeiLT (<fcD»*L<l*, 

3 9 0nm]y±4 3 0 nmi^T) ^ ^ t 

[0 1121 ifacolBii^H, U-iff-i>.2 3(3?/'?r7- 50 
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il5/'?!7-Of-^y'?!7- (Pp (mW) ) ^iS/<!7 
-(7>^<><T;^/-?!7- (Pb (mW) ) ^(CSEIi^-lJrSC 

^i-^ztizxox^^&^m-mnSiiti. ^<DH&n^ 

[0 1131 ^iCOitfRgl l*fcfl2 5(C^LTm 

4\z^t>^xmi<Dt^mM4izmm^td.m't^o n± 

Ji, ^l<^l5^l4;0^e>RltbXtfcU-iffcf--^2 3 

^fflv^rtTpo ^2(oKnm2o\znLx^^nom 
i:>-ii-. HKoitasi i^iti±2 5 t^^^mm2 1 ^ 
m2(Dmmmi 4{cJ;ors^tsn^ 3te^5j^!ii 

S2 1 t^li^it^li l^itn2 5 ti:mMLX^ti 
u-1flf-i.2 3$^.gv^T^T5, 

to 1 1 41 SB®s^cD*i«^?fc5itasE®at» 

<^^i<^sffii. it^^mm2 i^^v^m2(D&mi 9 

«i bKi|B«LTt>, ^i^Ki c(c:|B&Lrt)J: 

v\ ^fc. Sfl b:}Bj;t;57 vKl c of^:^tc:ft#jSrlSgk 
tXtJ:ir\ ^lOiS^iii i^^cti2 5 i:m2colfa 

[0 1151 (^JfiJ^^e) ^IfeJF^ffiexti, 

fil 6 OltSE^^* 4 1 ^1^®!! ^SrHl 5 ffif 
^!5^S*4 1 r-fl. m^:3^^^/W^-(D^^D> 

[0 1161 |li5tr#MLT. itSE^gEf*:4 1 fl, ^ 
«3l^, SIS3 l±lc:]itcg[®$n:ft:^l(^>mei3 2 
i:. «lcofEe:B3 3i:, tPfl««i3 4i, %2(Otm 
Ji35^. m20mS3 6^^«;t6o ^ 1 OfS^jl 3 

3 fi, ^ 1 mmm ^«^-t 0 2 (Diaas 3 5 \%% 

2<DffifaJiSr«^i-5o 

[0 1171 StSS 1 LTti, Ji<y;&-:^<;^-b«£;&^ 

V>rt <fcV\ KTXW:, S«3 1 if UTJfSjSttoSS^ 

[0 1181 <taiE^^f*:4 U*. SS3 l±tc. Bl 
oa«i3 2. »10|a®Ji3 3. t|3p^^;g34^ 

ES13 5, *5it>'®2comai3 6S:ffiieiaS"rs::^ 
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21 

[0 119] ^10®«3 2, 4'Pflffiffi3 4, 

2<?)mffi3 6(7DW^<^ LTJi. Al. Au, Ag, C 

u, Pt, Ti, Wi:l>o7t^<*:^J^Srffiv^5r i:3&s-C IQ 

4, :fe^itJ^^2(Dmil3 6J:i, A r ;^;^#ia^tf X% :i 

5; ^ y r. a: i;i J: o r Jg^-e^ 5o 
[ 0 1 2 0 J li^LTl-. l«afEaffl(*:4 1 ^£^^v^fc|ESS 

3 6(Or«1, i3j:U^4^rBim^3 4i:^2(7)m^3 eofpltil 20 

V>^o miO^SS 2 ^^2<Omil3 6 tOreKCJi, ;^ 
^ y^4 O^cr^rLXffifettlSgS 8;i>5gggg$nTV^2>, 
[0 1 2 11 «aiB®jS«:4 1-rtt. «1(^1B®S3 3 

So 

;^><S/^3 9SriBT'3 9affi!H^BHC (;^>fiy^4 0tt 

M) s Ill<^m=f3l3 2 arl?2com^3 6 i:C0f5(c:|iat/-< 
/W><.^Bl*P-fSo r.co^#s ^lOfElikSS 3 0WJN- 

[0 12 3] *fcs ^re®ffi(C^§||2(D|E^l3 5^ 
bftiJtcF^D {::^'<y^^^\m) . <^r^mS3 4 2 

[0 12 41 %\(r>^mz 3 (t;rcfl^ 
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(7?fBSJi3 3 (*]/5:li«2(7)|a«iUi3 5) dBlilDl-So 

^fc. mi<ofa^i3 3^^stB/j^p>i^^«titc3^^h:^ 

■^S^iCfi, miit^ I a 1 1 a 1 (r>%W< 

ty^:^nc%\<r>^^mz^\mwr^. "tit. »2oi2® 

;&s I a 2rvNVu:;^*SjiiS t a 2<Df;St''^vw;^^^ 2 OIE^ 
S 3 5 tcfp^p-r So ::;i-e, ^nibo^ti^ y<j\^;^m t 

(i, I c < I a 2 < I a 1 (0H«, 43 t a 1 g t c 
*fcllt a 2^ t c<7)gi^^?Syt-rr tl\ 
[0 12 51 ®l(0|2gUi3 3*5j;tJ^||2 0fag^Ji3 5 
:^-<3^^4 0^fflCT (;^'<5^f"3 9tt 

3 3*5<tD<^2(D|a@:S3 5<7)l&Sti[^»JS+S:ii:(C 

10 12 61 :i(^tt#is^j^*4 i^-rM;>:^;^^ic# 
ll6(c<g^K)t;i^fo 

(0 12 71 ll6Sr#MLT. maia^^^*:4 2ti. 
h yi^t;iiag$tLfc®^(Dt7- K«l (w o r d 1 
ine) 4 3^:, :^ h^^ rW-iaS^ttfelSIScOlf 5^ 
b^(bit line)44t. Wk<0 ;^ ^ }) jy 4 
St^m:^^o l7--m4 3joi:0^tfiyhj^4 4tt, m 

So !7-m4 3i:fc*^;/ b^4 4^lt, ilSi-SJ:9{C 
iaSSixTVNSo ^^y-fe/i'4 5«. r7-Kj|S4 3i:lf 

y MS4 4i:<Dif/S daeiJo/Ny^^^/r^i-) icjs 

v^T. 17-K»4 3i:t'y h^4 4^6orp1twS*ix-5J: 
[0 12 81 ««IBajK«s:4 2 Kil4 3t\f 

[0 12 91 WTt-. ^ffillffia 4^mLfc^'g'0|S 

®:S^:&fetcov^Tm§g•tSo ^ 1 c>E^S 3 3 ^jSa 
tat^i^^fb^-^SIgit::, S*g;dJ I c 1 X^^;vMm t c 1 
oi;?5S^'?^^;^^PP^Di-s. m 2 3 5 Srjgfitttc 

^{bS-frSBg^C, WMii'^ I c 2Tv^/b;^tI>65 1 c 2(0m 
86^'?/u;^*WAni-5p ^ 1 oian^® 3 3 ^^faStilc^ 
^b^-frSlStC, Mtl^S I a 1 Tv</l/>^<ig;65 t a 1 OSSIt 

/^vw7.^B]:tJp-r5c n 2 coia^i 3 5 ^^fsg^stii^^fb 

^•ti:5^>{cSi|ig;&5 1 a 2 ■C-^^yu;^*!;^^ t a 2 (7:)l:SS^"^>'i^ 

[01301^1 (7)iE&ji 3 3 mm'^^i^'Km-h^ 
^m^mt't^m.m'T x i fi. ® 2 (^la®^ 3 5 co«-i|st 

d5»Sfrffi;5*fc)eaffi{cas<bi-smaT x 2 J: >9 fcig:v> 

(Tx KTx 2) . "^fCs |glOffig^@3 3<0«W 

ItSStS^i^b^^ffitc^'fb-rsKtc^-f t X 1 
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{z^itir^m^mt^^m t x 2 ± 19 tfii/^ ( t x 2 < 

t X 1) o Lfc7)5oT. Siffll c 1, y<ji^:x.mt c 1 . 
mil c 2iaXW<ji^y^mt c 2-^\ Icl<Ic2l. 
o t c 1 > t c 2$rSJfc"t<t ^{iltSwiiCtor, 
gE»S«ra«W(cjfe*{t;T?t5. tit. c2-C 
^NVwp^tM;^^ t c 1 (omgft/>Vu;^^^ 1 (^IBS^® 3 3 

[ 0 1 3 1 ] t ^ 1 t^lSik^ 3 3 (DU^<om^it. 

Xs ta2^S<L. I a 1 > I a 2 i:-r^>r ttcjzo 
T. ll2<OfE»S3 5(0;^«r*SRIki-5w^;6ST* 
5o ^</\^7.mt a 1;5SMV>®^. Jg*I;65i a IT 

t a 1 0®SfD/</i-;:^ StHJ^UpI-S t > 2 ocoia 

10 13 21 ikT\z^ «•fE&®<o#t^i(7:)*lJSlJ*jfe^col^ 

xmPJi-^o mi(^l5&l3 3;!)?^Sgt@T-fc5m'^<0 
teSt^gR a 1 , H 1 (7)|ag^l 3 3 ti^1^^nx^hm^<r> 

isstfliR c 1 , m2(o^mm 3 5 d^^f f0!afg'c*>§^^ 

Olgi^fiRa 2. :}3J:t;i. Il2 3 5 dSj^AtS*^ 

feS^'&tT^SfetlgR c 2 tt-^o 2o(Diag^)i(^^^ffl 
<7)-g^fK*, 20(^|B&JiO<^ffi(Cj6CrRa l+Ra 
2. Ral-I-Rc2. Rcl+Ra2. *fcttR c 1 + 
Kc2kft^^ wr.r% Ra 1 a 2 ^^^Tte^Mi: 
L. Rc l joJ:t;Rc 2^^tibOffiJ:0 t>-foi:/h§ 

ocD.s/^§:K«i, •r?:?t>*>2fiottsi^jgKffiio-S(o 

[0 13 3] 

^mmm 1 oo^stcov>-cii^fco 

[0 1 3 51 *-f. Siia*9]fefflOf-V7^/w«rf^SlL 
)i2 iSr:fM.Tlll(^til«gi ih%2(omm.l ^t^ 
[0136] LT. jgia^^SS 1 0;5S 

^l(^S«li:L-C. :^y*-7i^:^^-hSffi (SS 1 2 
0mm, if $0. 6mm) SrffiStfCo -^rtX. 

\) fj--^.^^- hss±ic, B 1 (DTmmm 2tLxz 

nS-S i 02® (S i 02 : 2 Omo 1%) . HICOT 
mn^m 3 tXG e Nl (W^ : 5 nm) . ^ 1 (7)15 
^i»4i:LT (Geo.74Sno.26) 8Sb2TeiiS (m 
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: 6 nm) . M I (T) LM^^mm 5 t LTGeNii (J? 
* : 5 n m) , ® 1 C0±«a«aH6 t UT 2 n S - S i 
O2I (S i O2 : 2 0mo 1%) , ^KD^^Ml t t 
■CGeNl (if ^ : 5nm) . *5J;U?, ^l<7?S#t®8 
tLXAg^&m ()¥* : lOnm) ^ II 

(01371 Sia^rasi 1 0 i:m^^'^>zf;u^rM 

*®li9 t LTGeNS (i?$ : 3nm) . HfSXXf, S 
ig$SaSll O^LTZnS-S i 02g (W-^ -.^3 

0 nm. S i O2 : 2 Omo 1 %) *rlli*X/'?y^ U 
irft{C^!3SlLfco ^tr. ^2(75^;®! 9 1^:, 

hufco ^L-r. «lg(7)±{cMi<o««jiii^««s 
-fr. ^^mm^Lxmm^mt^'^t:.. £t±<oj:5(c 

[0 13 81 wCix. mi<oTm^mm2:ioxumi(D 

m IS*. ^mi%^\ . 1 9 7 1^. if 3 

Bl<0|B»l4*S3ftfiffiT 
tt^SM3tfi:<0^^t:;65 J: 19 ±# < . J.o|| 1 (75««ji 1 

1 (om&m'^ ii^x%<. aofs 1 (oiBSii 4 

[0 13 91 -©J:5^^b"C^bi^fci^^^://Hiov^ 
T. aSJtC, mi<7)fEi^l4;$W0l?ffiX$>5^^<75S 
iS^Ta (%) ^SJSLfeo ^O^. ^1<7>IB^®4^ 

teTfcs#^(DSi§*T c (%) srsijjtuyto m'&\^\t 

-^:fco »JS«. (Tc+Ta) /2<75ffi^8fa[LfCo 

[01401 Sia^oSi^iS*^:^ 2 ic^i-o :i r r\ 

^ 2 tf'tTDf-y 7^;^ 2 - 1 *5 J:U5 2 - 3 CO^ 1 (7>1t#ll 

/U2-li3,tt;^2-3ft. IBfi^a;5WBtBT-fe5S^(7) 
RI*$;i>MJIil^^-efe^o f-y7^yU2~2ioitJ52-4 

v\ *fc. 1^:^7'yV2-2i: 2-'4i:tt, ia»SdS^ffa 

[0 14 11 
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31 32 







Tc 


Ta 


<Tc+Ta)/2 






[%] 


C%] 


W] 


2-1 




40 


40 


40 


2-2 




46 


40 


43 


2-3 




48 


46 


47 


2-4 




48 


42 


45 



[0 14 21 ^2ic^-tj:p(c. m^mmmmio^wL 
^^/c•t^vyy^2-3*3J:u!2-4<DSl<z)^e«Jil ir* 
i±. m^^m^mi om^\^^'fy^;v2-^l^^xy^2- 
fl< (Tc4-Ta) /2(Dii[;552%'-6%SSf^±U 

[0 14 31 m2<o^mmmv^2e^(omi(r>^ 

ilia*liSiil 0;6S|^«loa*^r«For^:ds«S'C 
[0 14 41 (Illfi^j2) ^»«^j2-e«. mi(^19«S 

fta/i 1 1 srf^« %^^mm 2 1 lt« 1 m 

1 (Dt^**. mmntm)^: (carrier to N 

0 i s e Ratio: CNR) , *5 J:tJ?gi®*§:a^ 

[0 14 51 ^T\:L^:y^;v(Dm:m.-^w^^mm'r^. * 

i"> IBloS«l tT3K!;;j5?~:jK^-hS« .(ia:^l 

2 0mm, ff^O. 6mm) ^2g<iLfcp ^UT. 

ZnS-S i02jg (J?$ :«j40nm. S i O2 : 2 0 

m o I %) . |g 1 OT^RiWM 3 i Ur G e Nil (Jf 
$ : 5nm) . lll(^E^^4i:LT (Geo.74Sn 
0.26) eSb2Ten® (J5$ : 4 n m— 1 Onm) , 
lC7)±{Rlj|?-®li5 t LTGeNil (J?^ : 5 n m) . ^ 

1 (oiMmmm eirbxzns-si 02® : m 

5 nm, S i O2 : 2 Omo 1 %) , ^ 1 (^If®® 7 
LTGeNl (Jl$ : 5nm) , ® 1 O^KS+ll 8 ^ LT 
Ag^^S ; 1 0 nm) , ^KOmi^^^M^h * 



* LTG e Nil (W^ : 5 n m) . *3j:t>\ 
1 Oi:tTZnS-S i O2S (J?$ : ««J3 0 nm. S 
i 02 : 2 0mo 1%) ^ 1^ ^^^X. 

mm 1 1 ^w^f&x^tz, 

[0 14 6] mz.^ ^^'7tmm2\(DP!Ptxh^m^m 
LTro«j!S±tcigi(oitaHi isr^apd-^, mi^m 

tCLX. ^lc^ia@:S4(^J?$;65^J^i-5:S«01^>'7^/^ 
[0 1 4 7^tft^Lfci^>'://>^CoV^T. ^Jfe«?iIl^Pi 

^(D::^fet;iJ:oT. mio^ajii losa^^rSI^L 
SyjtLfCo u—f e-A2 3(^^£Sfi4 o 5 

nm, ^«IW>'X2 SONAItO. 6 5. iIJ5£Np01^i/ 
TT'^'^tOjllSigftS. 6m/s. SS-^->^»HO. 29 

[0 14 81 CNRft, (8-16) ^I^CO 3 Tif-^^ 
1 OlillB»L:t(0*?. j:^^^ h^AT:^^-f 1f--t?ii!IS 
L/^io ^^*^4Bg^t. 3 T{t-§-%l 011115^ LT^*I^«iJ 
feu. ^<:o±^>?5i lT{t-^«rllHia*a#t LTHltS 
Tm^OSffi^SJ^L. 3Tfi^O«S^^tfStf S.r 

[0 14 91 %X(r>mmiX ltD?H*^^3j;0fCNRO 
Si^^^. *5j:tJ5 (Tc+Ta) /20tfgj^S^^3 

[0 15 0] 
1*31 





C^If $Chm] 


(Tc+Ta)/2 
[%3 


CNR 




3-1 


4 


A 


0 


c 


3-2 


6 


B 


B 


B 


3-3 


9 


C 


B 


B 


3-4 


10 


D 


B 


B 



[0 15 11*3*. A-Dfl. (Tc+Ta) /2(0 
ffl. CMR*5j:0«ti**cOia^^'t-o (T 
c+Ta) /2(DtttCOV>T. D<3 0%. 3 0%^C 
<4 0%, 4 0%^B<5 0%, 5 0%^ATfc^o C 
NR^CoV^T^;i. 4 0 (dB) ^C<5 0 (dB) . 5 



0 (dB) ^BXh^o ti^^doVNTJt. 2 0 (d 
B) ^C<30 (dB) . 30 (dB) ^BT'fe^o » 
K^WaJil Itt. (Tc+Ta) /2Oi[35S3 0%£Jl 

50 Sf*LV\ t.1t, CNRIl. 4 0 d BeJL±-C$>^r 
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33 



it. m^m\t. 2 0 dB&.±xh^zt tmiiL<, 3 

[0 1 5 21 *3lc^-tJ:3(c:, i^v:/;v3--i (^i 
<7>|B»g4(Oj?S : 4nm) "Ctt, aiS$tt+^Tfc5 

4 (^l<^E»H4(7>e:§ : lOnm) "X*fi. CNR*S 
J:t;«fS**:ft5|i5v>:dS, Sii*;5S3 0%*SI"C*)ofco 1^ 
V:/;U3-2 (Bl<0|B@:li4(OJ¥$ : 6 nm) . *5J: 
tj?1^>'7'/U3-3 (mi(75f5S^^4<^J5* : 9nin) -e /O 
it. ^31^/6^3 5%- 4 5 CNR;dS5 0dB. ?B 
**;5S3 0dB^VN9fi»*ieSdS#?,tv;t. &.±<oi^ 

I0 15 3l*:fc\ 0 2COtil«SBaaEfl:2 6(D»lcoffl 

[0 1 5 41 mmms) mmms-r^it. mi<o^nm 

10 15 51 filTlci. 1^v:7'7KDS^3t*jfet^:ov^Tl^iW 

(a^: 12 0mm. »S0. 6mm) ^2(S{tUyto 

^2^UTZnS-S i02® 01$ :*^j4 0nms S 
i02 : 2 0mo 1%) , M I (OTM^mM 3 t LX G *30 



34 



^eUm : 5nm) . I|l<75i2®iii4 (/f $ : 6 n 

m) . Hi (0±ft!j#Ea 5 i: LTG e NS (/f : 5 n 
m) . Hi tO±ftiJ{^aS 6 t UrZ n S-S i 02! 
(11$ :*^5nm, S iOz : 2 0mo 1%) , %l(0 
7 ^ LTG e NJS (1?$ : 5 n m) . M 1 (ORffi 
mSh\.Xh^^^m (/?$ : lOnm) . H 1 <^S± 
"i 9 <h LTG e Nl (l?$ : 5 n m) . J:^!, 3 
il0tLT2nS-Si 02@ (Jl$ : iK) 3 
0 nm, S i O2 : 2 Omo 1 %) 

tLTfi. (Geo.74Sno.26) 8Sb2Teiu (Sb 
o.7Teo.3) 9sGe5, i^1t\t (Sbo.7Teo.3) ooA 

g5 1 ns^^v^/c. m^mmmmi o^i^j&\.ti(Dh. 
m 1 (D^^mm 4 <D±m^^&it wmitum^no 

mmo>m 1 (D^nrn 1 1 ^f^» l^o 

to 1 5 6 1 mc^ *^^>SSS 2 1 (r>i^nx:^^mitm 

Lfco ^LTCO«ra±tc^i(OfSaSi l^?B«$ 

iiTs «^^^RP.Wi-^wi:Je:J:oTltJ!i^^fb$-itfc. 
J: 5 LT, Hi t^lB^g 4 (^j^l^^is^J^i 

[0 1 5 7^tSaLfc1^yy/MC0V^T. ^Ife^Jl^l^ 

Slco:^i*TH 1 1 loSii^^aaSLfc, 

ft. rKb(7)1f>y/Hcov>T, ^*eij2^ll«(^jbrft 

THK^if^^l 10CNR*5j;Wi*^^a!i;eLfCo 

[0 15 81 mi(Dmnsi iocNR*5j:m^*^. 

(Tc+Ta) /2(D^Wm^^m4\Z7fii:', 
I 0 1 5 9 1 
t*4l 



1^r/7•J^No. 




(Tc+Ta)/2 
[%] 


CNR 




4-1 


(Geo.74Sno.26)BSb2Ten 


B 


B 


B 


4-2 


(SbojTe^ 3)95665 


C 


D 


C 


4-3 


(Sbo.7T©o.3)8oAgslna 


C 


D 


c 



lO 1 6 01 ^41^. B-Dlt. (Tc+Ta) /2<D 

c-fTa) /2 0^i[|COV>T. 3 0%^C<4 0%, 4 
0%<B<5 0%T^^o CNR^;lOV^TIt, D<4 0 
(dB) , 5 0 (dB) ^BTfcSo ^^^^(COl^T 
Its 20 (dB) ^C<30 (dB) . 30 (dB) ^ 
BTfc5. 

[0 16 11 *4tC^-r^^tC, f-^y/W4-2*5j:0^ 
4-3tt, jgiS*, CNR. *32:t)??S*$;65^t)lJ:^+ 
^jTfcofCo -:*r, f->7'/U4-lTf:i. gii^/iU 5 
%. CNR3i55 0dB, ?^*^;65 3 0 dBi:V>5a#?'£ 
^*dS#^lxfco Sl±(DWmii^h. ±l^1^^'7';^OEt^T 
tt. i^^^ (G eo. 74 S no. 26) 8Sb2TenTS$iX 

^um^. mi(DW.»m4(DiimtLx»^L\f\ 



[0 16 21 ^^4b\ m2<D^m,mmmi^2 6<Dmi<Dm 

«S2 5l;:oVNTtlHlfil<D:&«feT'ti*^. CNR:ioiOS 

40 [0 16 31 mmm^) %mm4x\t. %2(D^nm 
2Q<D^\^h%2(Dummi4<Di^Ptt(Dm^^m'-^ 
ito m2(omtmi4(D^^%m\:i'^x 
^ 2 (D\nm 2 o^mjs.L. %^i^mm2i^if\'Lxm 
1 <r>mm itm2 coit«i 2 o ^^pt t) ht^^tc-^yy 

-'i-Srf^fiL^bo ?g^Lfci^v://Hrov^T. H20Difffl 
l2 0(75fS^^S. CNR. ^SiU^SIt^^g^rateLfCo 
[0 16 41 i^Tlc. f'yy^i^(7:)$^jt;^&t;ioVNTS^B^ 
t-^»o *-f > H 2 (?)Stg 1 9 b LT4^ y hm 
t5 (iESl2 0mm. ffSo. 6mm) ^Wi^iLit^ ^ 
50 LT. ^(O^V:^-:fsJ^-hm^±\Z. «2(0Ki*Sl 
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8t LTAl^&ii (SS : 8 0nm) . ^2C0±ffiy{fe 
gil 1 6 ^ Urz n S-S i O2I (ff^ : l^l 0 n 
m. S i 02 : 2 Omo I %) , ^ 2 ilMI^®)! 1 5 
tLTGeNl (J¥$ : 5nm) , S2C0EftJil4 
(if^ : 1 Onm) . ^ 2 coTiillS^cSll 3 ^ LTG e 
NJi (J¥* : 5nm) , :fe<t05, ^2CDTm3lll 2 
irtrZnS-S i O2I (If^ :*^6 Onm) m 

la&li 1 4 t Unt, (G eo. 74 S no. 26) BSb2Te 
H, (S bo. ?Teo.3) 95Ge5^ t,tz\t (Sbo.7Te 
0. 3) 90Ag5 I nsfeffll^i/tlo 

[0 16 5] ^2<DTmi^mmi 2^xxfm2(D±,m^ 

jfi54 0 5 nm(;i*5l>r. ^2(^ia»)Sl 4dWBffi<0 

^tt^^tmx D < . fi.o^ 2 (7>E»/i 1 4:6S^fBll 

o ^ # ^faStS o i: # i: T'SI+^So^^b:^^ 

<. Ro||2<o|a®:Jil4(^*KiRSb«S:^^<j^£5J: 

[0 16 61 mc. m2(Dummi4(D±m^'^iB^t^ 

btfCo ^UT. ^COltJig±^cm2<Ot(iaji2 0^^^ 



[0 16 71 Jl^l*L/ct>y/KCov^r. 

oi.>T. ia4(0SgBS:fflv^r. m2coiWaH2 0 0lE» 

®g^3J:0^CNR drills ty^o U-1ftr-A 
2 3C0iSSti4 0 5 nm. U 2 8 Alt 0 . 

•^-^'SHO. 29 4timt{.ito -kit. WSfti/yt'- 
v^tcfsg^uyto la^iSS^lt. (dBm) 

-Pp (mW) (7)1. 3»Ot^-iJ^/>*!7-Pp (mW) 

mi l<Dmi^^<OW-mi^ (Tc+Ta) /2>654 0%S 
^Xh^. miO£tgHcAlti-?»¥^f*U-1f 2 9<7) 

mizy<u-\tmi 2mvmstxh^<ox, m2(D^nm 

2 0\mm't^^—fy<rp—\tm5m^xh^o z<otc 

m2<D^nm2o<o^mm&^t5mw^Txh^z 
20 ttimkL\^\ 

[0 1 6 81 |R2 0lfaji2 0(08a&a5«, CNR. *5 

[0 16 91 
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(Sbo7Teo3),oAgsln5 
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[0 17 01 ^51=, B-Dtl, immSts CNR. *5 

5 (mW) <D. B<5mW"CfeSo CNR^COV^ 
5 0 (dB) ^B-CfcSo Slt*tCOV>rtt. 1 
0%^C<20%, 2 0%<B< 3 0%T?fe5o ^2C0 
1S$&a2 0-eii. CNR;&S4 0dBJJi.±r*fe'5r^:d5» 
^L<. 5 0 dBj^il±Tfc§::^:;65J:^)jEf^Lv^« ^. 

f)^2 0 %^±xh ^:it^^X^»'^L\f\ 
[01711*5 {ZT^tX 0 5-1 T*lt. 

5 mWJEATC0f5» W-tV-? !7 -"C C N R dStefPi3r-f 

bt^t>t^r>tL^ t,fz. iSitft/SWT'fe^) (Sbo.7Te 
0.3) 95Ge5^fcfi (Sbo.7Teo.3) goAgsInsSr 

M\^^it'^>yji^5-2^X'a^5-3X\-±. SmWl^Ti^ 

ffiSc^iS ^av^CNR ^ Srili:-t?t s r ^ f)^t>7!}^'oit. 

[01721 !^ji^b\ @ 3 Ltz^nn^mmt^ 2 e 
[0 17 31 immms) mmm5x\t. mmmsi^sx 



xj^nmm 4 <Dm^\zm^% . m 1 mn^»mi^ 22^ 

mitLtz. ^LT. m^vtz\nnmmmi^2 2\z-Dh^ 

||l<75t*«ll KD^ii^. CNR*5J:WS^^ 

t^mmhfzo 

[0 17 41 HJfeMSTfl. «lc^lB®S4jBj:i;B2 
(D^SfSl 4<Dm.f&\t. (Geo.74Sno.26) eSbzT 
G\\t,fz\t (Sbo.7Teo.3) asGesiL/Co Ml<0 
Bmm4(Dm^\tQnms Sg2C0|2a)il 40i5$itl 
40 OnmtLfCc 

[0 1 7 51 mi(^i*a)il Ul. «-l«r«flStfcS 

^mitxm<Dm'i^xmmm^mm ltz, m 2 c^pit as 2 

m 2 1 o«)|^T'fe5?i{kfifro*^jSl?^^i::ttmi^m 2 o 
TftiJftSIll 2 0±tc;^fcfy=i-hL. ^lOlf^iil 
1 tm2 0W«S2 0t«:?feiF$ii:fCo -^rUT. 

^Ra«LTtttfig$:^^b$-fr^o ;:.coJ:5tcLTmiotf 

#11 1 ^^2 0ttfBl2 0^$:{|x.^i^>'7^/i> (it# 
50 WmV^22) $:Siitt/Co ^^*3. E^l*5 
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[0 17 8] ^att^^ B-D»t. #SiJJg(O^I|$r^-t-. 

(Tc+Ta) /2 0^i{CoV>T^t^ 30%^C<40 
4 0%^B<5 0%T*>§o CNR^c:oV^T«:. D 
<40 (dB) , 40 (dB) ^C<50 (dB) , 5 
0 (dB) ^B-C$>So i^^^iCOVNTfl. 2 0 (d 
B) ^C<30 (dB) , 30 (dB) ^B-e*>5o IS 
»f8S*COV>T(t. 12 (mW) <D, B^12 (m 

w) $0 s 6 (OKk^^ t \tm 2 (OBmm 1 4 Hi^m^^ 

fflT?fcS«^CO|g2 0itaH2 0(OKW*-e*)>), 10 

%^C<2 0%, 2 0%^B<3 0%T*fe?)o 

10 17 9] f-:^7'/U6-i{l, ^loiaai4fcJ:t;« 
S^2<^fS^® 1 4(7)m^;?iS, (Geo.74S 
no. 28) 8Sb2Ten-efcSo 1^i^7'/^6 - 2 fi. Bl 
4 0|a)*;!)5 (G eo. 74 S no. 26) 8Sb2Ten 
-efelO. H 2 Oiai^Ji 1 4 C0jflfife;6S (Sbo. 7Teo.3) 
95Ge5-Cfc5o 1^V:7'/^6-3f^, ||l(0|Ei^4*5 
J:0^^2(7>S©:11 4(Dj|fi^;i^ (Sbo.7Te 
0. 3} 95 GesVh^t, 

10 18 0] ^6tC:^i-J:5tC, i^Vy/U6-l-C«, 

mmm4(Df^^tmm\^. ^2(^ft^®2ooiasiaA 

-2-T?f*, ^l(75<ta/gl l43j:tJ«m2<7)WSS2 0;&S 
CNR}J55 OdBil^iiT, ^*^;&S3 0dB£Jl 



[018 11 i^JlJi. mSi«:^r/i--7^lc|a®Lfc:^'g^t;:o 

[0 18 2] (^jfewe) ^Mi«6t?tt, mmmu4<D 

2 5 0CNRjeJ:Utti5fe^. ^i^OT;i^2C0lt«ji2 0 
O J^^^jo <t C N R SriB!* Lfe, 

[0 18 3] ^Tt-> 'fy'f/^<o^m:^mii^-o\f^x^m 

« (ESl 2 0mm. 1. imm) ^WiLfco ^ 

8tLXA\^^m im^ : SOnm) , m2<D±m^ 
»116tLrZnS-S iOzS (Jl^ : 1 0 n 
m. S i O2 : 2 0 m o 1 %) , ^2 (D±m^^m 1 5 
^0 ^LTGeNg (m^ : 5 nm) . ^ 2 cOfS^/l 1 4 
LT (S bo.7T eo.3) 95Ge5® : 1 0 n 

m) . »2(0T«J^ffiSl S^rLXGeNl (ff* : 5 
nm) . :j3j:t/, »20Tm»Sl 2 ^ tTZnS- 
S i 02® (H^ :*^60nm. SiO2:20mol 
%) tr. m9c:^^<y^ ]) >m\^^^xmmLft. ^(D 
»2 0|B®gl 4(O:feaDSrji$fi^fc;S-^:5^0»3{kxa 

lol8 4l«^v^T. m2<DTm^msi2±\cm^m 
50 tzmm^ii^^-^. mm^mt^'^itmcmm^m^L 
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1 <751S»1 2 5fflt;:)g^$h.yt3t^»Bil® 2 1 

[0 18 5] ^COf*. %^^mm 2 1 (D±\C^ iSig^M 
SHlO^UrZnS-S i02ii :^30n 
m. S i Oz : 2 0 m o 1 %) . ^ 1 (7)ft±^®l 9 t 
LXG e N® (1?^ : 3 n m) . ^ 1 (T^SItl 8 LT 
A g 0?* : 1 0 n m) . ^1 Olfffi® 7 i: UT 

G e N® (j?* : 5 n m) . m 1 (7?±{RiJ{!^aiji 6 t LT 
Zn S-S i OiM :jKl5nm, SiO2:20m 

o 1%) . ^10±flS*ffil5 tLTGeNJi (I?* : 
5nm) s ^1 (012^)14 <b LT (G eo. 74 S no. 26) 
sSbaTeii® (i?^ : 6nm) . ^1<0T«!1#®S3 
i: Ur GeN® : 5nm) . IrSXXf. mKDTM 

»SI®2i:LrZnS~S i 02® (lf^:)|?^4 0n 
m. S i 02 : 2 Omo 1 %) 2/ ^ y 

[01861 m 1 (Omm 1 t Ur ^ y ;i7-3jf4^- 

(iS^12 0mm. IS^O. 1 mm) ^»iSt 

mi<75g^i±{;i;^f y=r- hL/;:, ^cof^, ^<d 

[0 1 8 7j ^3tb:/^:i^>yy^'(co^^T. |gI4 0KgiSr 
ffll^T. m 1 <^)1ta® 2 5 *5 cttJ^lg 2 om«® 2 0 050 

2 3<D^^St:i4 0 5 nm. U>X2 8 ONAIt 0 i 

8 5 . mM^<D\mumm» 2 e (T^j^iigit 5.0m/ 

frjS^-^^^fto. 20 6 Mmi: tyto fiJSIi. ^ 
l|2<Dlf«®2 OI^^JC, CNR;655 0dB^±XiH* 

[0 18 8] m-mm?) m2(ommmi 4(Di^m^. 

MltLX. Ag. I n*5<ttJ«Ge(D{^*P^t;iSn, S 
e. Bi. Au*y^:^tMn^S5j^I0Ufc»^^CoV^X. ^ 

[0189] mmms) mmmsxi,t. m5<D\nn^ 
[0 19 0] *-f, mm^it LT. mm^&^t^mL 

its iS«*rfflSLfeo -^UT. ^<OS iS«±{c, m 
ICOg^ia 2^LTAul (ffiS: 1. OmmXl. 0 
mm. Ji:*:0. 1 /i m) . H 1 coE^S 3 3 i: LT 

(Geo.74Sno.26) eSbaTeii® (MiS : 0. 6m 
mXO. 6mm, IS* : 0. 5 ^ m) , 4>ramiS 3 4 t 
LTAu® : 0. 6mmX0. 6mm^ J?^0. 

1 Mm) s l|2<Dia^l3 5 ^ Lt (Sbo.7Teo.3) 
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95Ge5® : 0. 2mmX0. 2mm. : 

0. S^m) . ^X,Xfs ^2(Dm^3 e tLXAuM 
(®a:0. 2mmX0. 2 mm. i?^ : 0. 1 /z m) 

[0 19 11 ^(D^^, mi(on.m3 2. ^mmm3 4. 

*3j:i;|g2(D^<i3 6{cAu^^^/^S y - K;^^3it>x 
^Vi/Lfco ^K^tiHa 2i:^2(Dm{S3 6i:(or^, 

^^xj^'pmmms 4 tm2<Dmms 6 t<omi^z\ts 

:^mM3 7§rJ^-f 5'^3 9*r:frUT^jSSL:/ho ^lOfB 

70 ms3sisxxj^m2<oBmms6<Dnmuc^^m,^is. 

^y^40i^ UTftgE L IdmM'S.^ 3 8 tC i o -Cti 

[0 19 21 w,i(Dmmmz 3^^nm2(Dtmm3 ^ 

2 tm2(7)l;ffi3 6 ^coratc^tlS OmA. /<;U';^!|iSl 
0 0 n soi:55ie/-«/v;^^Pn^DLfci:;i6. 2oO|E^ 

1(01:113 2 ^m2(Omi®3 6 irOP^tC, ti^Il 5 0m 
20 A. /nVv;^i|i15 0 n s <DmM^<J\^:^^^^lB\.tLb Z,^. 

IS 2 (OWim 3 5 (?:)^d«ffiffigt4ft^3&*feiS1SSI:4t^tc3E 

^kL^Co ^fc, Ml«0|5^®3 3*5j:tJ^^2(7)|E^®3 
5;i5^tt;:ig;Stii*tfficoi:^t^. IS 1 co«tt3 2 i:«2 
60mfii3 6 h(Om^Wi2 0 0mA, >'NVv;^i|i5 0ns 

tt\^. *ra«ffi3 4^^2<73mffi3 6<OPflJCtiti5 0 
mA, >'^V^:J^♦sl OOn s (75SSS/'?/u;^^Rl^PLfc^ r 

30 5> ^2 (oiB^s 3 5 (o^h^tmrni^mt^h^ma^m 

[0 19 3] £i±Oj:^(C. Iil5<7?1t^|SlilS<^4 1-e 

m 1 (?)ia^® 3 3 *5<fct;^^ 2 (ofmm 3 5 c^-en-e 

t>^s lllO|a®®3 3 i:||2(DEi!:®3 5j6S^tCil5S 

SLtT:)^^. m 1 (o^mm 3 3 ;^i5{sjgttt?ii 2 <D^mm 3 

5 ;6SiS1SSi:(0*^ffi. m 1 (O^mm 3 3 ;&5«lgSi"C« 2 <0 

IS®:® 3 5 tmmi<D^>km. m i oie^® 3 3 ® 2 cd 

40 %mm 3 5 ;65^tc:ii;1fi;ta;(D)bt^^^^-^#/c. 

10 19 41 *?IWc0^J£0?|^ffitcol/>T^:Sr# 

[0 19 51 

[0 19 6] ^wmwm^*m^i;^^\t. iSi 
50 sfttofa^d^-sitg-cfc^). 
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